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1100 Seventeenth Street, N.W. Washington, D. C. 20036 

SUBJECT: Launch-On-Time Versus  Launch Window DATE: March 1, 1 9 6 8  
Case 310 

FROM: W .  B .  G e v a r t e r  

MEMORANDUM FOR FILE 

T h i s  memorandum has  been w r i t t e n  t o  p r o v i d e  a backqround 
f o r  h e l p i n g  t o  d e t e r m i n e  S a t u r n  ? l a u n c h  s t r a t e g y  i n  i r w j  a f  
launcl? window s i z e .  
r e l a t i o n s h i p  between l a u n c h  window l e n g t h  and launch-on- t ime.  

The  q u e s t i o n  o f  ma jo r  i n t e r e s t  i s  t h e  f From t h e  da ta  of  Refe rence  1, i t  was found t h a t  t h e  
o n l y  v e h i c l e s  w i t h  s u f f i c i e n t  v a r i a t i o n s  i n  l a u n c h  window to 
be s i g n i f i c a n t  were t h e  Thor-Del ta  and Atlas-Agena v e h i c l e s ,  
b o t h  l aunched  from t h e  E a s t e r n  Tes t  Range. 
f o r  t h e s e  v e h i c l e s  i s  summarized i n  T a b l e  I .  

The l a u n c h  da t a  

F o r  t h e s e  two v e h i c l e s ,  F i g u r e s  1 and 2 p r e s e n t ,  as 
f u n c t i o n  of  window w i d t h ,  t h e  p e r c e n t  o f  t h e  l a u n c h  a t t empt s  

h a t  l aunched  on t i m e  ( L . O . T . ) ,  and t h e  p e r c e n t  t h a t  e i t h e r  
c rubbed  or exceeded t h e  launch  window. F i g u r e  3 g i v e s  t h e  
u m u l a t i v e  p r o b a b i l i t y  d i s t r i b u t i o n  o f  t h e  l a u n c h  p o i n t  i n  
e l a t i o n s h i p  t o  t h e  window l e n g t h  f o r  t h e  Thor -De l t a .  

From t h e s e  c u r v e s ,  one may c o n c l u d e  t h a t :  

e i t h e r  launch-on-t ime o r  s c r u b .  
1. F o r  small l a u n c h  window l e n g t h s ,  t h e  a t t e m p t s  t e n d  to 

2 .  As t h e  l a u n c h  window i n c r e a s e s ,  a l a r g e r  p e r c e n t a g e  o f  e s  
u a  
a 0  

t h e  l a u n c h  a t tempts  l aunch  i n s i d e  t h e  window. 

i n c r e a s e s ,  though t h i s  e f f e c t  d i m i n i s h e s  as  t h e  window 
l e n g t h s  g e t  l a r g e r .  

3 .  A s  t h e  window l e n g t h  i n c r e a s e s ,  t h e  p r o b a b i l i t y  of  l a u n c h  D O  

Q, 
A- m 

4. The r e l a t i o n s h i p  between l aunch  window l e n g t h  and l aunch-  m z g  
lna 
Q \ z  
I n  
f f i=  

on-time i s  n o t  d e f i n i t i v e .  However, f o r  t h e  v e h i c l e s  
c o n s i d e r e d  here ,  t h i s  r e l a t i o n s h i p  ap3ears t o  b e  r e l a -  

g r e a t e r  t h a n  one h o u r .  Y E  
t i v e l y  u n a f f e c t e d  by l aunch  window l e n g t h  f o r  l e n g t h s  

cnz 
4 3  
%-“a: 
- 4  

T a b l e  I1 summarizes t h e  l a u n c h  s u c c e s s  da t a  f o r  t h e s e  
two v e h i c l e s  and t h e  Geminis and S a t u r n s  I and I B ,  t h e  da ta  
f o r  t h e  Geminis and S a t u r n s  be ing  t a k e n  from R e f e r e n c e  2 .  
Observe t h a t ,  e x c e p t  f o r  t h e  S a t u r n s  (which had v e r y  l a r g e  
windows) ,  t h e  t endency  was e i t h e r  t o  launch-on-t ime or s c r  
r a t h e r  t h a n  t o  l a u n c h  i n s i d e  t h e  window. 
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E E L LCC !4 !A ,  ! F! c . 
TABLE I 

Vehicle No. 

BASIC LAUNCH SUCCESS DATA OF NASA UNMANNED FLIGHTS AT E.T.R. 
(Extracted from Reference 1) 

*L.W. 

Thor-Delta Vehicles (5/60 to 12/66) 

Vehicle No. L.W. 
Total Unscheduled 
Hold Time/Attempt 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
1 5  
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
31 
33 
34 
35 
38 
39 
40 
43 

8 45 
45 
60 

180 
45 
70 
47 
42 
275 
150 
176 
55 
60 
45 

108 
60 
180 

44 
48 1 
129 ; 

156 63 

45 
45 

. 60 

. 119 

' 45 
i 50 

4 30 

! 838" 

i 420 

'otal Unscheduled** 
[old Time/Attempt 

* All times in minutes 
**X = Scrub 

Atlas-Agena Vehicles (1/64 to 8/67) 

9 
11 
12 
13 
14 
15 
16 
1 7  
18 
19 
20 
21 
22 
23 
24 

i 176 
! 179 
i 176 

156 ' 164 
i 6 o  
: 60 
i 91 
' 138 1 60 
i 55 3. 120 

! 231 

Note: Only vehicles f o r  which sufficient data was available are shown. 
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V e h i c l e  L . O . T .  
1 

T a b l e  I1 

Launch Attempt S u c c e s s  

Scrubbed  Launched { 
o r  Exceeded Window I n s i d e  Windowl 

: 34% 
J 

IThor-Del ta  

!Atlas-Agena 5 4 1 %  
i 

I 
I 

I 

, 

38% 28% I 
I 
I 

2 7 %  32% i 
1 
4 



a A n a m . .  l r ~ r r  
Y c L L b u IVI IVI , I I Y  b . 

R e f e r e n c e s  

R e f e r e n c e  1. E l e y ,  C .  H .  111, N A S A  Unmanned Program Data 
(5/13/60 to 8 / 1 / 6 7 ) ,  Bellcomm Working P a p e r s ,  
September  1 4 ,  1967. 

Refe rence  2 .  G e v a r t e r ,  W .  B. , "Countdown Hold S t a t i s t i c s " ,  
Bellcomm TM 68-2014-1, J a n u a r y  8 ,  1 9 6 8 .  
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